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Abpirest

We present & systeomtic study of 2** preduction in w'p resctions st
Faroudiah energies. lachusive sud semi-inciustve o' ¥(1232) preduction cross
sections are determined. We cbserve thess croes sections 0 be eaargy indepen-
dent, The inveriast croes sectiens 39 & lunctien of Feyhonan x and p,zr are also
spergy iniapendent conslatent with scaling bohnvier., We show tat A** produc-
tian i» coneistent with & one -pien -enchaage mechanism:. Comparison of the
donsity watrix slomants with model predictions and vasuits of a tripis -Regga
anhlysis both support e valility of & one-plon-snchenge -j;l.

I Imrefmctios

We presat hare & systemmatic ouly of the inchusive and uﬂ-h:lu-i_vg
production of e 5* *(1132) Waryomin +"p intarectisms at Fermilsb energies,

v’ p—=at* + snything. ()

The results of sur stedy of this resction st 300 GeV/c have recestly been reported’,
For this asalysis we slsc incorporats date from «'p empavimaesta at 100 snd 360
GeV/c. In ovdar te staly the snergy dependence of reaction (1) we bave analyzed
the data for all three snergies using the stune procedure,

in ssction II, we discuss briefly the experimuntal mathod,the data samples,
snd the kinematics of A%t production. Wa present inclusive and semi-inclusive
a*? production cross sections in yecthon IIl. In sectiom IV we considet the
comtribution to the a** cross aection from the decay of higher -mass diffractive
states. Invariant éléormﬁll cross sections in terma of Feynmman x and p; are

shown in saction V.
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In section V1 we discuss the a** production mechanism in terma of density
matrix elementa And the triple -Regge Model. Our resuits are then summarised

in section VI,

u. ri Method

Thees sxperimants wers all performed at the Fermi National Accelerator
Laboratary utilising the 30-inch Hydrogen Bubbis Chamher - Wide Gap Spark
Chamber Hybrid systam. The svenis occuring in the bebbils chamber were
scanned and then messured., The mensurements were processed through the
gromaetry prpgram TVGP for spatial recoastruction, Dats from the Wide Gap
Spark Chambears were also nsed in detsrmining momenta for fast-forward
secondaries.

For this analysis & sample of 19, 000 events of all charge multiplicities
(ranging from 2-30 charged particies) was svailables st 360 GeV/c. Additional
samples of 17, 000 aventa at 200 GeV/c snd 7, TO0 svents ut 100 Ge¥/c were sleo
available, Details of tha sxpariments are discussed .u-m«‘- 3.6

Proton identification is based on fonisation information for positively charged
perticles with laboratory mements < 1.4 GeV/c. All purticles which have momenta
greatar than 1.4 GeV/c and do pot decay are assumed to be pions, ®

For a a'* to be idestified in our sxperimaent, its production and decey
configuration must by such that the final proton is identified, In Fig, 1 we show
the boundaries imposed for two values of 1, the square of the four -momentum
transfer between the target proton and the A, whan plotted in the space of
laboratory longitudinal momentum pL{A! versus the sgquare of the transverve

2
momenturn pé(bi. Wa ocbserve that for It | = 1 Gav". the maximum valne

4

of pL( A) is 1,33 GeV/c lp;{.f,\i * 0). Then the proton resuiting from ¢ decay
wouild have laboratory momenta of 1.37 smd 0. Tt GeV/c correaponding to the
decay angles 8 * 0° and § = 180°, respectively, The identiflcation criterion
for protons thus allows essentially full scceptance of a's for [t | less than

) GeV®. In the following, we imposs this ¢ - cut for our stody of the a**

production process.

. Inoclusive -Inclgive at uction Cross
In Fig. h;c. we ahow the sifective-maas distribetions of the v*p system,
Mix*p), for 100, 200 and 360 GeV/c data, Tespectivaly,requiring |t o <1
Oavz. whare t'u is the square of the four momentum transfer batwasn the
incident proton nd Mis N system. The solid curves represent fits to the dats
in the region 1.1 GeV £ lﬂ' p)S 1.6 GeV using a p-wave Breit-Wigner form
and a polynomisl background (daehed line),

4 i
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M}, is the minimum possible l+p mass, M, and I' are the mies and mass-

sed 1 - rotqlqo)a.

dependent width of the o'+

and q is the momantum of one of the decay products
in the A rest {rame. In the final fits M, and r, have bean fixed st [220 MeV
and 122 MeV respectively. We obtain inclusive a*¥ production cross sections
of 1,52 % 0.15, 1,454 0.12, and 1.56 % 0,10 mb for [t [S 1 GevZ at 100,
200 and 360 GeV/c, relpectivelys.

The same fitting procedure has been used to determine semi-inclusive A+ +

production cross sections at fixed charge multiplicity n. In Fig. 3 are shown,



for example, distributions of Miw’p) for n t 4. 6, 8 and 10 at 360 GeV/c
together with fitted curves and background distributions, Ths fitted cross
sections for boid inclusive and semi-inclusive 2A** production at all three
energies ars given in Table ], |

Since the ratio of signal to background in the 2** mase region I relatively
large and does not vary too rapidly with n, it is possible to estimate A** produc-
tion cross sactions by counting the total Bumber of pr* combinations in » mass
slice centered on the A** mess. In Table II are shown the sumbers of combina -
tions and the corresponding cross sections for the region 1,12 < Mivtpi< 1,32
GeV for each charge multiplicity at all three enargies, This mass region has
* been chosen 5o that compariscns can be made with published results for other
reactions®. We note that, while the relative amounts of o** production
ut’imtlal in this manner for different multiplicities are roughly consistent with
those obdajned from our fita, the absolete values of the cross sections obtained
using this mass slice tend to be low at the smaller charge muitiplicities. In
our subsequent studies of the properties of the A** aystem we have used data
for all py* aystems in the region (1,12 ¢ M(py*) < 1.32 Ge¥). The resulting
dletributions have been scaled to the fitted croes sectione of Takle I.

In Fig. 4 wa have plotted available data for inclusive ao** production’ in
»"p interactions &s & function of Py (o7 16 GeVics p, < 360 GeV/e, We
observe no significant variation of the inclugive At+ crose section with ipcident
tnergy over this energy range.

In Fig. 5a are plotted the semi-inclusive at* cross ssctions as a

8.9.1

0
function of n for each of our three snergies. Although the uncertsinties

- .

sre appreciahie, sspecially at the higher multiplicities, certain systematic trends
are abeervable, The semi-inchusive A** cross sactions appsay to vary with n
and with & (n s massar qualitetively similar 1o the variation obhserved for
topological cross sections. As & s incressed the disteibutions of Oyl 25
become wider, entending 10 higher =, sod the (5" %) for the lowsr multi-
plicities tand to decrense, lesving the inclusive 2'* cross section approximately
wtchanged. The velee of » for which Taia’ ™) s largest may tend to move
toward lazger », bwt this camnot be concineively asmblished with presently
availabie data, To illustrate butter the eimilsrities between the 0ph(a* ")
diatributions and corrssponiiag distributiens for topological croes ssctions, we

pict in Fig. 35 the meas sumbser of ' % per laelastic event, < n \e’]

PR AL
Ty 202 tunction of m, These distributions show much less dependence on n
and on ¢ than thoas of Fig. Ss. <n, > seams roughly indapendent of s at
fixed n. At lower multiplicities <n, > is approximately 0.1 aad shows fittle
significant variation with n; &t higher nwitiplicitiens < lA » sesms to decrease
from this valus, It shouid be noted, however, that wa sre Hmited to Jt [ < |
Gev:. Ii there io appreciabls a**t production st larger |t [ in the higher
multiplicities it could affect the dependence of <n, > oo 8. With the limited
statistics now available, we can fit our dass for < n, > as & function of o for
4< n< 14 atall three anergies to the form <n, > "2 + bn with a = 0,12 & 0,04,
b = -0,005 & 0,001,

in Fig. 6, we show mass distributions for the pr~ system. No significant
signal for 4%(1232) production is observed. Nevertheless, we have fitted these

distributions in the same manner described earlier. We obtain A° production
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Wa conchuds that o mors thes sbout 1/3 of the 't produced st this enery:
crogs sactions of 0.12 4 0.08, 0.00 & 0.04, and 0,99 % 0,03 mb for 100, 200 and
can come from the A *x° decay of low-mass N"¢ and no morve than ~ 10%
360 GeV/c data, respectively. :
can be the result of diffractively profuced low.mass N® systems. Almost ali

Iv. at? Production Assscisted with Low:Maes A*’s” Systems of shis diffractive contrivation s confined to 4-prong svents,

Using the high-statistics 360 GeV/c data, wa have sstimated the amount of

v. e o of a** and Protop
a*+ production in which the A*Y comea from the decay of low-mass baryon Profuction

states, In Fig. 7s, we show the 2%t +” mass distribution. For comparison we A. incinsive Crose Sections

slgo show the a%*w' mess distribution, sormalised in the mase region We now discuss the lavariant differentis] cross secticea

1< M(ov)< 5 GeV. Asswmingthe ot et mass dietrivation s¢ bachground, it 2 .A&'_ ;%,_ o)

is seen that there ie an escese of events in the At *s” maes diatribution st low oy T

mass, i.e. M{a**s") <2 GeV, The tables of the Particle Data Group!! list a for inclusive o' production. Wove x is definedas x* 2p /8 (V5 » toral
numnber of candidates which may coatribute in this mass region. Subtracting c.m. energy). E' amd P:_ sre the c.m. susrgy And longitudisal momenta of
the basckground, we sbiain & cross section of 0.53 & 0, 06 mb fer this low mase the o emd p_ s its tremsverss momentum. In Fig. 9. we show the quantity
enbancement which pressmably can be sttributed 10 the docays N® —a**e" in Fix) » Gtin, p21dpd a0 2 functicn of = for the 100, 200 and 360 GaV/e dara.
both diffractive and mom-diffractive procasses. In order W discrisninnte betweer The x-distribution shows litle dependence, if say, o incident snergy.
contributions from diffractive and non-diffractive processes, we shudy the pro- In Fig. %b we plot uu,; 8¢ & fonction of 'p; tor 5% production. This
duction cross section of Jow-mess atte” syetems ae 2 tunction of Feyrman x, distribution is independent of incident energy. We have fitted these distributions
We show x-distributions s Fig. 7o for a**s” and a'*e' systems using all for v.zr < 0.7 (©eV/e) to e form,

events with M{aw) ¢ 2 GeV. A large peak at x & -1.0 is obaerved only for the dqlip: taexpih "zr + CP;L “

-
47w’ system. Using & smooth Backgrousd in the region of & < -0.9. we estimate The fitted paramaters for each energy are given in Tabls UL

th i 4=
¢ cross section for diffyactive production of low mass A" 'w  systems to be In Fig. 10, we show F(x) for protons produced iz 100, 200 and 360 GeV/c

~ 0.1Z % 0,02 mb,
*"p interactions. Hers we show the x-distritutions {a) for ail protons, (b) for

In Fig, 8, we show x distributions for low-mags (M(as) < 2 GeV} M
{M(aw) (ow} protona not associated with %%, and {c) for protons exclusively from 1'%, None

systems for 4, 6, 8 and 10 prong events, It is clear {rom this figure that

of these distributions show any significant depandance on incident energy over this

diffractive production of low-mass »**s” systermns is only important for n » 4;
enerygy Tange,

the corresponding cross section is 0,10 ¢ 0. 01 mb.
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tt (nclusive distributions with those for

It is of intersst o complre 5
protons not associsted with the a*%. In Fig., 9 we have airsady shown the x-

2
and p;-dutrm- for A*t, We now presest in Fig. 11 the x- and Py~

distributions for protons not ssseciated with A**, The mest distinctive differance

in the single-particle a'? amd proton spectra iv ohserved in the function F(x)
(see Fige. 9a and 11a) for x £ -0.9. In this tegion the protom distribution rises
sharply a8 x - -1.0. This rise is ot due o slastic events; they bave baen
removed from the samples. In contrast, the Att distribmtion decreases as

x — -1,0, The sharp rise of the cross section for protos production at x = -1,0
can be attributed primarily to Pomeron exchange in inelastic reactions. For
at? production, direct Pomeron exchange is not allowed and hence the

supprassion of att production near x ¢ -1.0 is sxpected.

B. Semi-Inclusive g*" Cross Sections

- 10 -

then remove any sffecte nasocisted with diffractive N* production,) We observe
that the overall behavier of the x-distribgtion is basically unchanged aside from

the expacted reduction in cross section {or a = 4 events, The depandence of

Fix) on = is not determined by N* productioa even at low =,

VI. Evidesce of g"" Production Vis Ong-Plon-Exchange
A. Momentum Trsasfer Distribytiop sad o** Demsity Matrix Elaments

Gotsrnan!? has pointed vet that ia an OPEA {one-pion-eschange model with
absorption sifects folied in) & forwerd peak should be observed in distributions
of dg/dpl er dg/dt. where t' tt - tey, (. * minimum value of the momen-
turn transfer), In Fig, 13 we plot the 47 /dt’ distribution and fit it (in the range
' < 0.7 GeVZ) to a form dg/dt' « Aemp(Bt' + Ct'?). The paramaeters are listed
in Tabis III, The stespness of this distribution at small t', and also that for the
lch\p:_ distribution for 5's (Fig. b)), are consistent with a oge -pion-exchangs

mode] incloding absorption.

2
We have alsc compered single-particle distributions {x- sad p_r-diutﬂbwms} Much clesrer svidencs for OPEA del. } r. can be seen in the at+

++ . 2 di
for A produced in low- and high-multiplicity events. Siace the Pr distributions decay density matriz slements. Using the method of moments we have detarmined

do not show appreciable changes 8¢ 2 functiop of proag murber or as & function
of incident energy, these distributions are not presented. The x-distributions
show » dependence on charge multiplicity n but are approximataly independent
of energy for fixed n.

In Figs. 12a -c we show ¥{x) for 4-prong, 6-prong, »sd {3 + 10)-prong
events at 360 GeV/c. Production of A** is cbserved over a wider range of x
as n increases; also the distribution shifts towsrd smaller values of Ix | with
increasing n. We also show F(x) after excluding those a** associated with

ot tn”  systems having x(A**r7) < -0.95. (As shown in Section IV this should

the matrix slements Pyy Reg,, and Rap, . from the angulay distributions
of att — put ducay. The smplicit form of the decsy angular lunction W(g, ¢)
in terms of these matrix slements can be found in Ref. 1, The density matrix
slements are listsd in Table IV as a function of energy. All three elaments
show little or no energy dependence, Beciuse no ciear energy dependencs is
observed for At production as a function of the momentum transfer t' or
any other related variable, we have combined data at all three energies. For
this high statistics sample we obtain Pyz 0.13x0.0]l, Re Py £ 0.07 0,01

and Re 3. * 0,01 40 01, when integrated over all [t | <1 Gevz. This
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result. together with the separate resulta for each snerpy are in guod agree-
mant with the predictions}? of OPEA (given in Table IV) for A% * production,

in order to estimate the extent to which the values of the matrix ¢lements
may be affected by background oﬂqcﬁ. aund to test the ssnsitivity of this mathod,
we have determined the density matrix elemaents for *"p systams for
1,12 < M(x"p) <1.32 GeV (A® region}, Since we obssrve no signal in the »°
region, thie allows us o estimate the offects of the background under the A**
{ses Table IV). The matrix slamants for a** production cammot be accounted
for by a background effect. .

We have alee computed matrix slemsnts for the combined sampls as &

function of |t | {Table V). We observe & significant dependence of *s and
Rep, on t both of which incresse with incressing ft]. This is again

consistent with what is expected from OPEA.!?

B. lusi ++ Tripia-Re ®

Theoratical caleulations’? for high energy At * production in termse of the

triple-Regge oxchange process have been made. For this purpose, the variables

used are t and Mi. whers M_ is the mass recoiling against the a**. The

invariant cross section fix, p:) of equation (3) can be re-expressed in tarms

of thess variables as

2
(¢ ] pzi i z
" Pyt Tar apag/e

where # is the square of the total center of mass anergy.
In terme of a triple-Regge model, the process of a*t production should

be described by the diagram in Fig. 14. and the cross section should be given

by

.12 -

z - - -
__Lu.z__ s G;,.Nif"[”‘m a0 - 0yt [ (0) - 1]
ded (M /3)

{5)
Here i, j, & reisr o the Regge trajectories, and G‘k is the combined triple-
Ragge coupling constamt obtained by muitiplying the iadividesl couplinge. The
subscript k corresponds to the Regge trajectory coupling the incident and out-
going beam particla while 1 and § correspomd to the Regge trajectory connecting
the target proton and outgoing a*?.

In Fig. 158, we show the t-distribution of a** preduction for 100, 200 and
30 GaVie. This distrivution is indepandent of incident energy. In Fig. 15b, we
show cross sectians as 3 fusction of Nih for the thres anergias for It (g1
GeVZ. It can be ssen from eqa. (3) that for fixed t and M>/e, the invarient
crose section d3g/atd(MT/e) is proportionalto s &x!® = 1. The tack of
sigoificant energy dependence of the invarisat crose section sy observed in Fig.
15 thus requiras ."(ﬂ = 1.0, We have alsc investigated the s-dependance of
the invariast cress section, agm, (8), for differemt t and Il:ll intervals {(see
Fig. 16). We find that the inveriant cress section is independest of s and thus
‘h'o) is consistemt with 1; thersfore the x"w" wvertex is consistent with the
axchange of the Pomeron trjsectory l.‘(ﬂ =ik

We now attempt to find the parameters for the trajectory asecciated with
the p-5 vertex. Sutting .km T 1, and sssuming ot} " u’") s alt) the

invariant croes ssction, Eqn. (5), now becormass

~24(t)

2 y
g o M) (6)

2
dtd M‘I-
Since the invariant cross section is found to be energy indapandent, we have

combined the 100, 200 and 360 GeV/c deta to improve our statistics (-~ 3,000
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events in the ¢+ + mass range) in order to obtain & More accurate vealue of
a(t). For fixed t we have studied the invariant cross section as a function of
Mi!.. These distributions are fitted with expression {&) to detarmine 4 (t).
In Figure 17, we show & {few of thase distributions, The resultant values of
a(t) ars plotted in Figure 18. Wa obesrve that as t -0, 4(0) - 0, consistent
with the intercept expected for the pion trajectory. This trajectory, as
conetructed by Moriarty'®, is aluo shown (dashed curve) in Fig. 18. We
conclude that the one -plon-exchangs diagram la dosninant in the region (small

t, small Nih) where triple-Regge anslysis is i,

C. The Recoil System

Another approach to the atudy of the saxchangs processea involved in »t*
productian is to anslyse properties of the system racolling from tha 2%, i
an OPE model we should ba able to factor the resction v°p — 2 X" into

two virtusl precesses, pf +

—a*t and ¢ =X, where € is the exchange
perticla. Studying features of the mass recoiling from the o woul then ba
equivalent to studying the virtusl 2-pion seatiering process w ' * — X"~ if the
exchange particle is & pion. We might then expect the recoil system to exhibit
a1 least soma of the properties obsarved in real 2-body scattering,

in Fig. 19a, we show the average multiplicity < m > of the charged
particles in the recoil aystem as a tunction of M: for sach energy. The
moment < m{m-1)> {s plotted in Fig. 19b. We obparve that both < m > and
<mim-1) > are independent of incident cnorlyl' “‘. Using resl n"p scattering

data Whitmore!® has found that the mean charge multiplicity < n > and the

moment <a{n- [)> can be paramwirized ag <n> ¥ A+B!nt+C-nzl.

- 14 -

Using Whitmore's parameters we calculate < m > and < mim-1)> for the
virtual acattering procass as & function of ui as shown in Fig, 19a and Fig.
19b, The good agrewment between these curvee and the data ag a function of

M: provides farther support for the supposition that we are observing a pracess

similar to two-body scattering.

V. Summary amd ions

We have determined the 5% ¥{1232) production cross sections for p
imeractions at 100, 200 and 360 GeV/c. The inclusive cyoss asctions are found
to be esssntially snergy independent in the Fermilab enargy rangs. We find
that no more than 1/3 of the a** produced can be the result of the decay of
low-mase a**2" systems, and less than 10% of the cross section can be
attributed to diffractively produced N* states. Almost all of this diffractive
contribution {s coafined to 4-prong svents. Moments aniiyses have been
periormed w determine the spin density matrix elamamts for a* % s# a function
of the momentum tranafer t. We [ind that the values of the matrix slements
are in good agreement with the predictions of a model of one-plon-exchange
with absorption (OPEA) for the att production process. The observed trend
for the individual density matrix slemaents to increase as the magnitude of the
momentum transfer increases is also in accord with sxpectad OPEA behavior.
A triple-Regge intlysis has been carried out to study the A** recoil system.

Results of this study again are consistent with Reggeized one-pion-exchange,
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TABLE L

FITTED a't PRODUCTION CROSS SECTIONS

-
[CR-X- - -}

z 14

z 16

z
Cross Sections (mb) for |t |< § GaV
Pleb
(-] Yt 200 GaV /¢ 340 GaV/c
0.40 & .05 0.24% .04 0.3 & .0}
0.5% 4 .06 0.352 .04 0.37a .04
0,50 .07 0.372 .08 0,3 & .04
0.12 4 .08 0.3%a .04 0,242 .04
0,04 & .08 0.12 & .04 G.13 8 .08
0.02 & .01 9.08s .03
1.52 « .18 1.4% % .12 1.5 & .10
TABLE U.
CROSS SECTIONS FOR [t | < 1 Gav?
AND 1,12 < Mipe*) < 1.32 GoV
100 GeV/¢ 200 GeV/e 360 GeV/c
Evapts  g(mb) [Eveats fimh)  [Evests _g(mb)
149 0.30s.02 166 0,204.,02 %02 0.23&.00
206 0.41 .03 219 0.274.02 338  0,27x.01
T 0.31e.04 176 0,274 .02 335 0,28a.02
W o0lle.® 146 0.2%& .02 233 0,20&.00
s 00be.m 51 0.09a .01 148 0,144 .00
! .0 +.M 18 0.0% 4 .04 0 0.0 .01
1 0.02a .01 58  0.064 .02
4“2 1.204 .06 "2 1L11e.06 1481 1.25a .03

Table I, Fitted Perameters for da‘/ip,ar * 8 exp byl 4+ cp:_)

Parameters

s (mbAGev/er)
» b (GeV/e)?

¢ (CeV/ier™*

A (mWGevh)
w B Gev) 2

€ (Gev)™4

Table IV,

Beam Momentem

100 GeV/c
200 GeV /¢

360 GeV/e

and for doidr’ = A axp{Be + Cv'¥y

Prap © 100 GeV/c

Plab * 200 GaV/{c

Plap * 360 Cevjg

$.62 &+ 0.95
“9.79 & 1.24

5.75221.45

$.1220.%
6. 08+ 0.97
3.9 0 1.48

Deasity Matrix Elaments of 5% *(1232)

091 & 0,64
-1.4% 40,08

1.06xl. 8

5.3040.45
-5, 64 20,68

3.6121.10

Produced in v p Reaction

P33
0.154 0,03
0,12 & 0,02

0.13 8 0,03

Background {"A%" region} 0.06 & 0. 02

100, 200 and 360
GeV/c combined

Purs OPE

OPE + Absorption

0.13 40,01

Reps, )

3.0l 2 0,03
0.07 & 0. 02
0,05 2 0,02

0.11 % 0.02

0.07 ¢ 0.01
[

0.06

9.80 + 0. 48
-7.98 & 0.56

.11+ 1012

7.70 % 0.51
=5.51 & 0,41

3.06 % 0,653

Repy
-0,02 2 0,02
0,02« 0,02
0.00« 0,02

0,03 & 0,02

0.01 % 0,01

¢
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TABLE V,

|t |-DEPENDENCE OF THE A*' DENSITY MATRIX ELEMENTS
FOR 100 + 200 + 360 GeV/c »"p DATA COMBENED

it |- tatazval Gev® *33 Rep, , Rep,
0.05-0.2 9.08 2 .02 0.08 s OF -0.02 4 .02
0,2 -0.4 0.12 ¢ .61 0.03 & .02 0.00s .02
G.4-0.46 0.144 .03 0,085 02 0.004 ,02
0.6-1.0 0,18e .02 0.10s .02 0.034.02
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figure Captions

Fig. 1

Fig. 2

Fig. 3

Fig. 4

Fig. 5

Fig. &

Fig. 7

Kinesmatics of A** production for hnlslmaow‘. The curves

) 2.
snd laberstory langitediaal mementesn lea).

define t aa » function of transverse mamentum squared p.zrtal

Effective mass distyibytions of the v*p system produced in *7p
inspractions st beams memenis of (8) 100 GeV/c, (b) 200 GeV/c and

(c) 340 GeV/c.

Kffective mass distribotions of the v*p system produced in 360 GeV/c
="p intersctions as s fwnction of charge multiplicity n for {a)n = 4,
M=, ic)n* 8 and a0,

Inclusive a** cross section in v p intaractioms as & function of
isberstery swermotum,

(8) Topsiegicai A**" cross sections in w-p imtersctions at 100, 200

and 360 GaV/c.

(3 Average sumber of A** per inelastic svemt ae a fumction of charge
multiplicity n. The curve is & fit to 100 + 200 + 360 GeV/c dats combined.
Effective maes distributions of the v p system preduced in v p inter-
actions st beam momenta of (a) 100 GeV/e, {b) 200 GeV/ic. and (c)

36C GeV/e,

(s} Effective mass distribution for A% ¥«™ systeme, and for af*et
systema for 360 GeV/c data, The pt ¥xt distribution has been
normalized to the A *s" distribution in the region 3.0 M(a9)< 5.0
GeV. {b) Diffsrential cross section dg/dx as a function of = for

attem and 2" *s' systeme having M(av)< 2.0GeV. The atte?
distribution is normalized to the a* *x ™ distribution in the region

x> -0,8,



Fig. 8

Fig. 9

Fig. 10

Fig. 11

Fig. 12

Fig. 13

Fig. 15§

Diffarential cToss sectiond dy/dx for various charge multiplicities

o a2 function of x lor stte” and A*tet eystems having
Miavyc2GeVior (a)nvd, (b)nséh, (c)nsh and (d) 0= 10

for 360 GuV/c data. The a**»" Sistribution is sormalised to the
at*s" dlstribution in the regioa x> -0.8,

() Inclusive A'* production cross section ss & function of x for
100, 200 and 360 GeV/c datn,

b} Differentis] cross section lvldp: for sach energy. The curve

is the resuit of & fit to 340 GeV/c data,

Invariant cross section Fix) ae a function of x for all protons, protons
not sssocisted with the a**, and protens resulting from a** decay.
{a) Inveriamt cross section Fix) as s fusction of x. for aen-att
protons.

(b} Dilferential cross sactioa dcldp:. as a fusction of p; for non-p*t
protoas. The curve ip & fit to 360 GeV/c dats.

Invariamt a** production cross section Fix} as a fanction of x for
) nx4, (b} neb, snd (c) = 8und 10 in 30 GeV/c data. Alsc
shown are thess distributions after requiring that x(a**#”) be greater
thaa -0, 94,

Differantial cross section dg/dt' ae o fwnction of t'. The curve (s &
it to 360 GeV/c data.

Triple-Regge diagram for ao** production.

(a) Momentum-transfer (squared) distribution dg/dt as & functioa of

Je f for b"’" production in 100, 200 and 360 GeV/c ="p interactions,

Fig. 1%

Fig. 16

Fig. 17

Fig. 18
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{v) Differentisi cross sectiom for the system recoiling from the ~**+,
da/aiMise) ae o function of M3/e tor dass at sach energy.

Double differential cross sectien lclﬂd(ll:hj as & function of
Mi/e tor varions | inesrvals: 0.1 ft{<0.2, 0.2 [t]< 0.3,
O.4cjt] 09 and 0.8 Jt]c0.90Gevd,

40/84(M /o) a0« fumction of ML/a io shows for the combined 100,
200 and 360 GaV/c dam for various |t ] imtervals: 0.1« |t ] < 0.2,
0.2<t]c0.3, 03 tfc0.4 and 0.5 0t]< 0.6Gevi. The
curves are the result of fise to the dats (Pee tent),

Reggs trajectory parameters g (t) s¢ a function of t ss determined
{rom the present amaiysis (see text). The cerve corresponds to pion
trajectary as obtained in ref. 15,

{s) Averege multiglicity <« m > recoiliag from the s** a5 & function

of recoil ass-squared lli for 100, 200 amd 360 GeV/c data; and

) Second moment < mi{m - 11 > se & functisa of H:. The curves
are calcuisted from the parawmetrisation of » p datm (ses taxt and

ref. 16},
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